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(57) ABSTRACT

A Tfuel cell includes cell units each composed of a hydrogen
ion conductive polymeric electrolyte membrane, a pair of
clectrodes arranged on the front and rear faces of the hydro-
gen 1on conductive polymeric electrolyte membrane, and a
diffusion layer contacting the electrodes to cover the elec-
trodes. The cell units are pushed down by an end plate having
a current-collecting metallic plate and a resin substrate for
fixing the current-collecting metallic plate. A layer having a
humidity-adjusting component 1s formed on the surface of the
resin substrate of the end plate.
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FUEL CELL AND INFORMATION
ELECTRONIC DEVICE MOUNTING THE
FUEL CELL

CLAIM OF PRIORITY

The present application claims priority from Japanese

Patent Application serial No. 2006-170849, filed on Jun. 21,
2006, the content of which 1s hereby incorporated by refer-
ence 1nto this application.

FIELD OF THE INVENTION

The present invention relates to a direct methanol fuel cell.

BACKGROUND OF THE

INVENTION

Fuel cells have advantages that they have high energy
elficiency since electric energy 1s electrochemically taken out
directly from a fuel, and further they are easily in harmony
with surroundings since materials discharged therefrom are
mainly made of water. For this reason, made are attempts of
applying the cells to automobiles, dispersed power sources,
information electronic devices, and so on. In particular, 1n
connection of information electronic devices, attention 1s
paid thereto as power sources which can be driven for a long
term 1nstead of lithium cells, and various information elec-
tronic devices each mounting a fuel cell are suggested.

Out of fuel cells wherein methanol 1s used as methanol, the
so-called direct methanol fuel cell (referred to as DMFC
hereinafter), wherein liquid methanol 1s directly oxidized to
take out electricity, has an advantage that a cell system there-
for can be relatively easily made up since a reforming unit and
SO ONn are unnecessary.

The power generating principle of the DMFC 1s repre-
sented by the following expressions (1) to (3):

Fuel element reaction: CH;OH+H,O—6H"+6e +CO; (1)

Alr electrode reaction: 6H++6e +1.50,—3H,0

(2)

Total reaction: CH;OH+1.50,—=2H,0+CO, (3)

As represented by the expression (2) or (3), water 1s gen-
erated 1n the air electrode in the DMFC. Water 1s 1n the form
of water vapor when 1t 1s generated. However, 1n accordance
with the structure or the material of the air electrode and
conditions for the treatment, the water partially turns into dew
condensation water. The dew condensation water 1s partially
discharged outside the air electrode while the other part of the
water remains in the air electrode. This causes an increase in
the wettability of the gas diffusion electrode or the cathode
catalyst layer with the passage of time. Accordingly, the
DMEFC has a problem that pores which are channels for sup-
plying oxygen gas are blocked up 1n the gas diffusion elec-
trode and the cathode catalyst layer. The performance of the
air electrode depends on the supplied oxygen amount; there-
tore, when the pores are blocked up, oxygen gas 1s not suili-
ciently supplied to the electrode to result in a phenomenon
that the performance falls. When the cell 1s stopped for a long
term, the polymeric electrolyte or electrolyte membrane in
the electrodes 1s not swelled by the generated water sudlfi-
ciently. Thus, the amount of a network based on hydrogen
ions decreases so that the 1on conductivity of the electrodes
falls, resulting 1n a drop in the cell performance.

As a technique for collecting water generated 1n the cath-

ode, JP-A-2006-49153 1s known.
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2
SUMMARY OF THE INVENTION

In the case of a planar fuel cell, wherein cell units are
arranged 1nto a planar form and connected to each other 1n
series, 1t 1s necessary for the supply of oxygen into 1ts cathode
to make a through hole 1n the end plate of the cathode. How-
ever, near this through hole, water vapor generated 1n the
cathode can turn to dew condensation water with ease. As a
result, the generated water dews the through hole 1n the cath-
ode end plate so that the power of the cell falls remarkably.

In the meantime, water content releases easily from the
polymeric electrolyte membrane which constitutes the cell
units when the power 1s lowered or the driving of the cell 1s
stopped. Thus, the fuel cell has a problem that the polymeric
clectrolyte membrane gets dry so as to deteriorate.

An object of the present invention 1s to provide a fuel cell
which exhibits a high performance stably for a long term by
adjusting the humidity of the vicinity of a through hole 1n 1ts
cathode end plate, and an information electronic device into
which the fuel cell 1s integrated.

Accordingly, the present invention 1s a fuel cell comprising
a cell unit comprising an anode, a cathode and a hydrogen 1on
conductive polymeric electrolyte membrane formed between
the anode and the cathode, and a member fitted to the side of
the cathode of the cell unit, wherein the member has a layer
comprising a humidity-adjusting component.

According to the mvention, there can be provided a fuel
cell which exhibits a high performance stably for a long term
and an iformation electronic device into which the tuel cell
1s 1ntegrated.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B are views illustrating an example of a fuel
cell end plate in one aspect of the fuel cell of the present
invention.

FIG. 2 1s a view 1llustrating an example of a current col-
lecting plate which constitutes the fuel cell end plate.

FIGS. 3A and 3B are views illustrating a manner of fabri-
cating the fuel cell end plate.

FIGS. 4A and 4B are view illustrating an example of the
tuel cell end plate and a fuel cell module wherein the fuel cell
end plate 1s used.

FIGS. 5SA and 5B are sectional views of a fuel cell module
tabricated by use of the fuel cell end plate.

FIGS. 6 A and 6B are sectional views of a fuel cell module
tabricated by use of the fuel cell end plate.

FIGS. 7A and 7B are views each 1llustrating a situation that
a diatomaceous earth layer 1s formed.

FIG. 8 1s a view 1llustrating the structure of a testing device.

FIG. 9 1s a graph showing results of a verification test.

FIGS. 10A and 10B are an external appearance view of an
information electronic device mounting a fuel cell and a
sectional view thereol, respectively.

FIG. 11 1s an external appearance view ol an information
clectronic device mounting a fuel cell.

FIG. 12 1s a graph showing results of a verification test.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Best modes for carrying out the invention will be described
by way of specific embodiments hereinafter. However, the
invention 1s not limited thereto.

Embodiment 1

FIGS. 1(a) and (o) show a fuel cell end plate. Reference
number 1 represents current collecting plates; 2, gaskets; 3, a
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resin substrate; 4, an external terminal connecting section;
and 5, a fuel cell end plate composed of the members 1 to 4.
The external terminal connecting section 4 1s exposed to a
side face of the fuel cell end plate 5. FIG. 1(a) 1s a view
obtained when the fuel cell end plate 5 1s viewed from the side
on which the gaskets 2 are setup. FIG. 1(b) 1s a view obtained
when the side opposite to the side illustrated 1n FIG. 1(a) 1s
viewed. As 1s understood from FIGS. 1(a) and (B), the end
plate has a structure wherein the current collecting plates 1 are
not exposed to the side on which the gaskets 2 cannot be
viewed. For easy understanding, the current collecting plates
1 and portions of the external terminal connecting section 4
latent 1n the fuel cell end plate 5 are represented by dot lines.

The single fuel cell end plate S has six current collecting
plates 1 and s1x gaskets 2. When a cell 1s formed, six cell units
are connected to each other 1n series. The fuel cell end plate 5
1s formed by integration-molding the current collecting plates
1, the gaskets 2, the resin substrate 3 and the external terminal
connecting section 4. The molding 1s performed at two sepa-
rated stages. At the first stage, the current collecting plates 1,
the resin substrate 3 and the external terminal connecting,
section 4 are mtegrated with each other. At the second stage,
the gaskets 2 and the resin substrate 3 are integrated with each
other. As illustrated in FIG. 2, each of the current collecting
plates 1 1s formed by bending a single plate original. The
current collecting plate 1 has aface 1a, aface 15, and faces 1c,
and the face 1a contacts an MEA 6 (see FIG. 3). The face 15
has a terminal connecting section 7. The faces 1¢ are faces
formed to aim to fit the current collecting plate 1 and the resin
substrate 3 strongly to each other at the time of the integra-
tion-molding. Grooves 8 are made 1n the face 1a. When the
tuel cell end plate 5 1s used 1n an anode electrode, a fuel 1s
supplied and carbon dioxide 1s discharged through the
grooves 8. When the fuel cell end plate 5 1s used 1n a cathode
clectrode, air 1s supplied and water 1s discharged through the
grooves 8.

Each of the gaskets 2 1s formed on the resin substrate 3 in
such a manner that the gasket 2 does not contact the current
collecting plate 1 and extends along the outer circumierence
of the face 1a. Reference number 9 represents through holes.
As 1s understood from FIG. 1, the area of the fuel cell end
plate 5 depends on the size of the current collecting plates 1.
In the embodiment, a reduction 1n the size of the current
collecting plates 1 1s 1investigated 1n order to aim to mount a
tuel cell containing the current collecting plates 1 onto a
portable device 1n the future.

The size of the face la of each of the current collecting
plates 1 1s not made small since the size 1s related to the power
to be obtained, and the face 15 1s made as small as possible.
The external terminal connecting section 4 1s formed for the
tollowing purpose: after the fabrication of a cell from the tuel
cell end plate 5 and so on, the section 4 1s connected to an
external terminal to gain electric power from the cell.

The material for each of the members 1 to 4 1s as follows:
The material for the current collecting plates 1 and the exter-
nal terminal connecting section 4 needs to be a material which
1s stable in the reaction field, and 1s further able to collect
clectricity. Thus, the material may be carbon or a metal (such
as gold, platinum, SUS, or titanium). In embodiment 1, the
material 1s titanium. However, the surface thereof 1s plated
with gold, so as to give a layer having a thickness of several
micrometers since titamum 1tself has a high electric resis-
tance by effect of an oxidized film formed on the surface of
titanium. The matenial for the gaskets 2 needs to be a material
stable 1n the reaction field. In the present embodiment, the
material further needs to be a material having good moldabil-
ity since the gaskets 2 are formed by integrating-molding. In
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4

this case, the material may be EPDM (ethylene/propylene/
diene terpolymer), PET (polyethylene terephthalate), sili-
cone resin or the like. In embodiment 1, the material 1s
EPDM.

The material for the resin substrate 3 needs to be stable 1n
the reaction field, and have hardness suitable for fastening the
cell by functioning as a substrate for the fuel cell end plate 5.
In embodiment 1, the material further needs to be a material
having good moldability since the resin substrate 3 1s formed
by integration-molding. In this case, the material may be AS
(acrylonitrile/styrene copolymer), PEEK (polyetheretherke-
tone), PC (polycarbonate), VC (vinyl chloride), PBT (poly-
butylene terephthalate) or the like. In embodiment 1, the
material 1s PBT. In embodiment 1, the current collecting
plates 1 are integrated with the resin substrate 3; however, the
current collecting plates 1 are not chemically bonded to the
resin substrate 3. Consequently, 1n accordance with the pre-
cision of the molding, there may be generated a gap suificient
for the flow of a liquid between the current collecting plates 1
and the resin substrate 3. In such a case, a countermeasure 1s
taken by causing, for example, silicone resin to tlow into the
gap, thereby filling the silicone resin 1nto the gap.

As 1llustrated 1n FIGS. 3(a) and (b), an MEA 6 1s sand-
wiched between an anode end plate 10 and a cathode end plate
11, bolts 12 are inserted into the through holes 9, a fuel tank
frame 13, a liquid-gas separating membrane 14, and a tank
cover 15 are fitted to the outside of the anode end plate 10, and
these members are fastened with nuts 16 with washers 17 and
the bolts 12, thereby forming a fuel cell module 18 as 1llus-

rated in FIGS. 4(a) and (b). InF1G. 4(a), the bolts 12, the nuts
16 and the washer 17 are omitted. The individual cell units are
connected to each other by use of current collecting bolts 19.
FIGS. 5(a)and () are each a sectional view for understanding
the situation of the connection between the cell units. The
cross sections are each a cross section taken on line B-B 1n
FIG. 4(a). The bolts 12, the fuel tank frame 13, the liquid-gas
separating membrane 14, the tank cover 15, the nuts 16, and
the washers 17 are not illustrated since FIGS. 5(a) and (b) are
views drawn 1n a state that importance 1s attached to the
connection between the cell units. FIG. 5(a) 1s a view belore
the fabrication, and FIG. 5(5) 1s a view after the fabrication.
FIGS. 6(a) and (b) illustrate another situation of the connec-
tion between the cell units. In these figures also, the bolts 12,
the fuel tank frame 13, the liquid-gas separating membrane
14, the tank cover 15, the nuts 16, and the washers 17 are not
illustrated since the figures are views drawn 1n a state that
importance 1s attached to the connection between the cell
units. FIG. 6(a) 1s a view before the fabrication, and FIG. 6(b)
1s a view aiter the fabrication. Two current collecting volts 19
are inserted from both sides of two fuel cell end plates 5 to the
inside thereot, and cell units are connected to each other with
a single nut 20 and the bolts 19. When the method for the
connection between the cell units illustrated in FIG. § 1s
compared with that for the connection between the cell units
illustrated 1n FIG. 6, the method 1llustrated 1n FIG. 6 makes a
stronger connection possible, but makes the number of the
required parts larger to make the work etficiency lower. Thus,
in the present embodiment, the method illustrated 1n FIG. 5 1s
adopted. The current collecting bolts are exposed to the sur-
face of the cathode end plate. When a tester 1s brought into
contact with the current collecting bolts exposed to the sur-
face of the cathode, the performance of each of MEAs can be
examined 1n the production/fabrication of the fuel cell mod-
ule 18. After the performance of each of the MEASs 1s exam-
ined, the current collecting bolts are covered with isulating
members. In the present embodiment, each of the MEAS 6 1s
an MEA having a structure in which an electrolyte membrane
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21 wherein an anode catalyst layer 22 1s formed on one
surface side thereof and a cathode catalyst layer 23 1s formed
on the other surface side 1s sandwiched a cathode diffusion
layer 24 and an anode diffusion layer 25. A tube (not 1llus-
trated) 1s connected to a tube joint 26 fitted to the fuel tank
frame 13, and further a machine for sending a fuel from the
outside, such as a microtube pump (not illustrated), 1s con-
nected to the tube. The tuel 1s then sent to the tuel cell module
18, whereby the module 18 can generate electric power. The
gas-liquid separating membrane 14 1s a membrane having a
characteristic that the membrane can transmit gas but cannot
transmit any liquid. Thus, the membrane 14 has a function of
discharging carbon dioxide generated in the tank promptly
from the inside of the tank. For the tank frame 13 and the tank
cover 15, soft vinyl chloride resin 1s used. A material which 1s
not easily eluted into a solution of methanol in water may be
used, examples of the material including hard resins such as
PTFE and epoxy resin, rubbery resins such as silicone resin
and EPDM (ethylene propylene diene rubber), resins contain-
ing compounded glass fiber or carbon fiber, and metal mate-
rials such as aluminum, titanium and corrosion-protected
magnesium alloy. Elastic bodies such as Belleville springs
may be inserted between the bolts and the anode end plate or
cathode end plate. The use of the elastic bodies makes 1t
possible to prevent a fall in the sealing performance or the
surface pressure onto the MEAs based on a deterioration of
the sealing members with time.

In the fuel cell module obtained as described above, a layer
ol diatomaceous earth 1s formed on the outer surface of the
cathode end plate 11.

The method for forming the layer will be described here-
iafter. A spatula 1s used to paint an adhesive onto a surface
not contacting any one of the MEAs 6, illustrated in F1G. 1(5),
out of the surfaces of the cathode end plate 11, so as to give a
thickness of several tens ol micrometers to several hundreds
of micrometers. Therealiter, diatomaceous earth 1s promptly
sprinkled onto the adhesive layer to form a layer of the diato-
maceous earth. The used adhesive 1s an adhesive which can be
hardened by water content in the air. It 1s desired that the
viscosity of the adhesive 1s high. IT a low-viscosity adhesive 1s
used, the adhesive goes 1nto pores 1n the surface of the diato-
maceous earth by capillarity. The diatomaceous earth 1s
expected to exhibita humldlty adjusting effect, and the etfect
1s based on the pores in the surface thereof; thus, it 1s not
preferred that the adhesive goes into the pores. As the used
diatomaceous earth, diatomaceous ecarth having particle
diameters of several hundreds of micrometers to several mil-
limeters 1s selected out of commercially available diatoma-
ceous earth species. The size of the particles to be selected 1s
varied by the thickness of the adhesive layer. The size of the
particles 1s preferably larger than the thickness of the adhesive
layer. I particles having a smaller size than the thickness of
the adhesive layer are selected, the diatomaceous earth 1s
unfavorably buried into the adhesive layer. I the particles are
buried into the adhesive layer, the adhesive goes into the pores
in the diatomaceous earth surface by capillarity so that the
elfect expected for the diatomaceous earth cannot be
obtained. A desired state of the formed diatomaceous earth
layer 1s 1llustrated 1n FIG. 7(a) while an undesired state of the
formed diatomaceous earth layer is 1llustrated 1n FIG. 7(b).

The diatomaceous earth layer forming method described
this embodiment 1 1s merely one example. Out of commer-
cially available diatomaceous earth species, some are 1n
accordance with a specification of mixing an adhesive with
diatomaceous earth into a paste form and then using the
mixture. In this case, a diatomaceous earth layer should be
tformed 1n accordance with the specification.
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In order to verily the humidity-adjusting performance
which 1s the elfect of the invention, a fuel cell module
obtained by the above-mentioned operations was used to
make a verification test.

The structure of a device for the test 1s 1llustrated 1n FIG. 8.
The form of the device 1s as follows: the cell module 1s put
into a container 27, having a specified volume, both side of
which have welded pipes; a cylinder 28 filled with dry air 1s
connected to one of the pipes; and a dew point meter 29 1s
connected to the other. The cell module 1s connected to an
clectronic load device 30 through a hole made 1n the con-
tainer. The hole made 1n the container 1s filled with a silicone
resin (for example, KE45W, manufactured by Shin-Etsu
Chemical Co., Ltd.). In the case of desiring to make a test by
use of air containing moisture at some level 1n advance, a
water tank for humidification 1s set between the dry air cyl-
inder and the container. The supply of a fuel into the fuel cell
module 1s conducted from a fuel cartridge 31.

The verification test was made while attention was paid to
a change in the humidity 1n the container, and the voltage of
the cell. Under this condition, it 1s preferred that the humidity
change 1n the container 1s small and a fall 1n the voltage 1s
small even 11 electric power 1s generated for a long term. As
described above, the power of any fuel cell 1s atfected by the
humidity of the air surrounding the cell. When the humidity 1s
high, the power falls by flooding based on water generated in
the cathode. When the humidity 1s low, the power falls by a
decrease 1n the amount of the network of hydrogen 10ns, the
decrease being based on the drying of the electrolyte mem-
brane. Accordingly, an appropriate humidity 1s necessary for
the cell. However, the behavior of the cell to the humidity 1s
mainly affected by characteristics of the cathode diffusion
layer and the cathode electrode when the humidity 1s high.
When the humidity 1s low, the behavior 1s mainly atffected by
the characteristic of the electrolyte membrane. An optimal
value (unit: % RH) of the humaidity 1s varnied by the MEA
forming method, the structure of the cell, the method of
forming the cathode diffusion layer, and others. Thus, the
optimal value 1s not specified without reservation. Accord-
ingly, in the present verification test, the mside of the con-
tainer was adjusted to have a certain humidity. However, the
humidity was not necessarily optimal for the power of the fuel
cell.

The humidity-adjusting performance of diatomaceous
carth 1s affected by the pore diameter of the diatomaceous
earth, the amount of the diatomaceous earth, and the amount
of water generated from the fuel cell. When the humidity of
the fuel cell 1s adjusted, i1t can be considered that it 1s desired
to estimate the amount of water generated from the fuel cell in
advance and then estimate the pore diameter and the amount
of the diatomaceous earth.

In this embodiment, diatomaceous earth having an average
pore diameter of about 40 A was used. The average pore
diameter was measured, using a gas adsorption method.
Nitrogen gas was selected as an inert gas, and the pore diam-
cter was obtained by the BJH (Barrett-Joyner-Halenda)
method. The thickness of the diatomaceous earth layer
formed on the surface of the cathode end plate 11 was set into
the range of 1 to 3 mm.

In the verification test, the average pore diameter of the
diatomaceous earth was about 40 A. However, good results
;an be obtained when the diameter 1s 1n the range of 25 to 65

Zeolite may be used 1nstead of diatomaceous earth. In the
case ol using zeolite, 1t 1s necessary to design the fuel cell 1n
such a manner that the humidity-adjusting layer 1s made
thicker or the humidity based on moisture generated from the
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cell 1s made smaller than in the case of using diatomaceous
carth. The average pore diameter of zeolite also 1s preferably

from 25 to 65 A, and the thickness thereof is preferably from
1.5 to 3 mm.

In order to avoid the drying of the electrolyte membrane,
the verification test was made immediately after the cell mod-
ule was fabricated and then a specific aging work was made.

FI1G. 9 shows results of the verification test.

(1) Comparative Examples: The humidity continued to rise
from the start of power generation, and then reached saturated
water vapor. After a while from the time when the humidity
reached the saturated water vapor, the voltage became
unstable. From the step of the power generation, the humidity
continued to decrease abruptly, and turned to a value substan-
tially equal to that before the power generation.

(2) The mvention: The humidity continued to rise from the
start of power generation; however, the humidity became a
substantially changeless value, which was 1n the range from
60 to 70% RH. The voltage lowered slightly after the start of
the test; however, the voltage was substantially constant with-
out turning unstable. After the stop of the power generation,
the humidity did not decrease abruptly, which was different
from the item (1).

As described above, according to the present embodiment,
a fuel cell can be provided which 1s not easily affected by
water vapor generated by the generation of electric power
therefrom. Additionally, 1ts MEASs are not easily dried for a
long term.

Embodiment 2

FIGS. 10(a) and (b) are each a view illustrating the outer
appearance ol an information electronic device 32 on which
the fuel cell module 18 formed 1n embodiment 1 1s mounted
(see embodiment 1 about parts and members of the fuel cell
module which are not particularly described 1n embodiment
2). The view on the right side of F1G. 10(a) 1s a front view, and
the view on the left side thereof 1s a rear view. FI1G. 10(b) 15 a
sectional view taken on line A-A described in FIG. 10(a).
Reference number 33 represents a housing of the information
clectronic device 32; 34, a display section; 35, operation
buttons of the information electronic device 32; and 36, a slit.
The slit 36 1s formed to supply air from the outside to the tuel
cell module 18. The fuel cell module 18 1s included 1n the
housing of the information electronic device.

FI1G. 10(b) also illustrates a schematic internal structure of
the information electronic device 32. The internal structure
mainly has the fuel cell module 18, a circuit 37, a secondary
cell 38, and a fuel cartridge 39. Auxiliaries, such as a pump for
supplying a fuel, are not used. The fuel cartridge 39 can be put
in and taken off. In embodiment 2, a L1 cell i1s used as the
secondary cell 38. The Li cell has a function of supporting the
power generation of the fuel cell module 18. A fuel from the
tuel cartridge 1s supplied to the fuel cell module 18 to generate
clectric power. When the generated electric power 1s used, the
secondary cell 38 can be charged.

The fuel cell module 18 used 1n this embodiment 1s a fuel
cell of a type of oxidizing methanol directly. The information
clectronic device 1s a device which has a display section
(screen) and can mnput and output information.

The fuel cell module 18 has a planar shape, and 1s mounted
on the rear side of the display section of the information
clectronic device 32 to be parallel to the display section.

As the information electronic device 32, shown 1s an infor-
mation electronic device wherein a calculation processing,
section and a display section are contained 1n a single hous-
ing. However, the information electronic device 32 may be,
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for example, a notebook-size personal computer, a tablet-
form information electronic device, or a cellular phone
besides the so-called PDA (personal digital assistance) as

described above.
As 1llustrated in FIG. 10(5), the fuel cell module 18 and the
circuit 37 are partitioned with an electric non-conductive wall

40 which neither transmits water nor water vapor.
The fuel cell module 18 and the information electronic

device 32 are fastened by making, 1n the wall 40, canals (not
illustrated) each having a shape equal to the external form of
the heads of fastening nuts 16 and then fitting the heads of the
nuts 16 into the canals. The heads of the nuts 16 are each1n a
projection form, and can be expected to prevent the hindrance
of the supply of air into the cathode electrode of the tuel cell

module 18.

Even 11 the heads of the nuts are not used, it 1s preferred to
form projections for keeping the supply of air certainly. The
fuel cell module 18 may be fixed by forming projections to
match with the external form of the fuel cell module 18. The
fuel cell module 18 may be fixed with an adhesive tape. In
accordance with the property of the adhesive tape, 1t 1s nec-
essary to consider problems that the adhesive property thereof
1s damaged by water vapor generated from the fuel cell mod-
ule 18 and a component of the adhesive tape 1s eluted by water
vapor, and other problems. Tapped holes are made in the
frame of the fuel cell module 18, and the module 18 may be
fastened with screws. In this case, 1t 1s necessary to consider
a problem that the number of fabricating steps and that of
parts increase.

For the slit 36, a resin film 1n which holes are made 1s used.
It 1s allowable to use a metallic wire netting made of stainless
steel, or a punched metal, wherein holes are made in a metal
plate. The matenal thereof 1s any material that 1s not easily
corroded with a solution of methanol 1n water. Thus, the
material may be a metal such as titamium, epoxy resin, or a
resin into which carbon fiber or glass fiber 1s compounded.

The power from the fuel cell module 18 1s supplied through
the external terminal connecting section 4 to the circuit 37
present on the rear side of the display screen of the informa-
tion electronic device 32.

As 1llustrated 1n FI1G. 11, a fuel 1s supplied to the fuel cell
module 18 by inserting the tuel cartridge 39 into a fuel car-
tridge holding section 41 and sending the fuel through the
tube to the tube joint 26 formed on a side face of the fuel tank
frame 13.

In embodiment 2, the cartridge 1s used to supplement the
tuel 1nto the fuel tank. The fuel-jetting pressure in the car-
tridge 1s made sulliciently larger than the atmospheric pres-
sure, and the pressure 1s adjusted to a predetermined pressure
through a regulator (not illustrated). In this way, the fuel 1s
introduced into the tuel tank. By the pressurization, the fuel to
be consumed 1nside the fuel tank 1s rapidly supplied from the
cartridge. Thus, the fuel tank 1s always filled with the fuel.

The fuel cell module 18 generates electric power while the
module 18 takes 1n the air by natural diffusion. Thus, a filter
(not illustrated) may be fitted onto a surface of the slit 36 1n
order to prevent the invasion of coarse particulates such as
pollen and dust, smoke from cigarettes, and others as much as
possible.

The driving time of the fuel cell module 18 1s decided by
the volume of the fuel tank, the volume of the fuel cartridge,
and the concentration of methanol. The fuel tank has a volume
capable of recerving 25 cc of a methanol solution in water
having a methanol concentration of 20% by weight, and the
tuel cartridge has a volume capable of recerving 5 cc of a
methanol solution 1n water having a methanol concentration
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of 20% by weight. Each of the same fuel cartridges as
described above can be used over about 2 hours.

The used fuel 1s a fuel having a methanol concentration of
20% by weight; however, a fuel having a higher concentration
may be used as long as characteristics of the constituting
members, such as the MEAs and the end plates, are not
damaged.

In order to verily the humidity-adjusting performance
which 1s the advantageous etlect of the mvention, an nfor-
mation electronic device obtained by the above-mentioned
operations was used to make a verification test.

The results are shown 1in FIG. 12. The verification test was
made 1n the state that the fuel cell module 18 was mounted on
the information electronic device 32. A load was imposed
onto the cell by controlling the circuit 37 mounted on the
information electronic device 32. The circuit 1n embodiment
2 was 1 a form that a constant current was always imposed
from the cell. The voltage was observed at the external ter-
minal connecting section 4. The observation was made 1n the
state that wiring was inserted from a voltmeter put outside the
housing 1nto the slit and the wiring was connected to the
external terminal connecting section 4. In the verification test,
attention was paid to a change 1n the cell voltage depending on
the time of power generation. Under this condition, it 1s
preferred that a fall in the voltage 1s small even if electric
power 1s generated for a long time. In the test, as a compara-
tive example, the following was used: an mformation elec-
tronic device into which a fuel cell module fabricated by
using an end plate having the very same shape as the end
plates used in the present embodiment but having, 1n any
surface, no painted diatomaceous earth. The test results
thereof are also shown 1n FIG. 12. As 1s evident from FI1G. 12,
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in the cell module of the present embodiment, the fall in the
voltage was smaller for a long term than in the comparative
example.

As described above, according to the present embodiment,
a fuel cell 1s not affected by water vapor generated by the
power generation thereolf. Thus, 1t 1s possible to provide an
information electronic device mounting a fuel cell wherein
MEAs are not easily dried for a long time.

What 1s claimed 1s:

1. A fuel cell, wherein a cell unit comprising an anode, a
cathode and a hydrogen 1on conductive polymeric electrolyte
membrane formed between the anode and the cathode 1s
sandwiched between a cathode end plate which 1s fitted to a
cathode side of the cell unit, the cathode end plate having a
through hole for supplying oxygen to the cathode and a layer
comprising a humidity-adjusting component, and an anode
end plate which 1s fitted to an anode side of the cell unit, the
anode end plate having a through hole for supplying fuel to
the anode.

2. The fuel cell, comprising a cell unit comprising an
anode, a cathode and a hydrogen ion conductive polymeric
clectrolyte membrane formed between the anode and the
cathode, and a member fitted to a cathode side of the cell unait,
wherein the member has a layer comprising a humidity-adi-
usting component and wherein the layer comprising the
humidity-adjusting layer has a porous particle layer and an
adhesive layer which 1s thinner than the porous particle layer.

3. The fuel cell according to claim 2, wherein a solution of
methanol 1n water and air are supplied to the anode and the
cathode, respectively.
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